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RC4 (RSA Security ), MULTI-SOI ( , 2000 ) .
.
$\{F, C, K, L, F, E, D\}$ .
1) $P$ ;
2) $C$ ;
3) $I\acute{\iota}$ , ;
4) $L$ :
5) $F^{\urcorner}=(f_{1}, f_{2}, \cdots)$ :
$\oint_{i}.$ : $K\mathrm{x}P^{i-1}arrow L$ $(i\geq 1)$ ;
6) $z\in L$ , $e_{\sim},$ $\in E$ ,
$d_{z}\in D$ , , $\epsilon j:Pzarrow C$ $d_{z}$ : $Carrow P$
$x\in P$ , $d_{z}(e_{z}(x))=x$ .
$\text{ }$
$\text{ }$ , $\mathrm{i}\geq 1$
$z_{i}=K$ . , , $i\geq 1$
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$z_{i+d}=z_{i}$ , $d$ . , $P=C=L=\mathrm{F}_{2}=\{1,0\}$
,





$n\geq 2$ , $\mathrm{F}_{n}=\mathbb{Z}/n\mathbb{Z},$ $\mathrm{F}_{n}^{\mathrm{x}}=\mathrm{F}_{n}-\{0\}$ . $\{D_{0)}D_{1)}\ldots, D_{d-1}\}$
$D_{i}\cap D_{j}=$ $(i\neq j)$ ,
F $=\overline{\mathrm{U}}^{D_{i}}d1\dot{\mathrm{z}}=0$
, $\mathrm{F}_{n}^{\mathrm{x}}$ , , $D_{\mathrm{f}\mathit{3}}$ $\mathrm{F}_{n}^{\mathrm{x}}$ ,
$D_{i}=g_{i}D_{0}(g_{j}.$. $\in \mathrm{F}_{n}^{\mathrm{x}})$ $D_{i}$
$d$ . ,
$(ij,)_{d}=|(D_{i}+1)\cap D_{j}|$ $(\mathrm{i},j=0,1, \ldots,d-1)$
$d^{2}$ $d$ , , $\mathrm{F}_{n}^{\mathrm{x}}$ $d$
$D_{0}$ . ,
.




$1^{\mathrm{O}}$ . $i\equiv i’,$ $j\equiv j’(\mathrm{m}\mathrm{o}\mathrm{d} d)$
$(i,j)_{d}=(\cdot i_{7}’j’)_{d}.\cdot$
$2^{\mathrm{o}}$ . $(i, j)_{d}=(d-i,j-i)_{d}=\{$
$($/, $i)_{d}$ , $f$ : even,
$(j+ \frac{d}{2}, i+\frac{d}{2})_{d}$ , $f$ : odd.
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$3^{\mathrm{o}}$ . $\sum_{j=0}^{d-1}(i,j)_{d}=f-n_{i\gamma}$ ,
$n_{i}=\{$
1, $i\equiv 0$ (nlOd $d$), $f$ : even,
1, $i \equiv\frac{d}{2}$ $(\mathrm{m}\mathrm{o}\mathrm{d} d)$ , $f$ : odd,
0, .
$4^{\mathrm{o}}$ . $\sum_{i=0}^{d-1}(i,j)_{d}=f-h_{j)}’$. ,
$h_{\grave{j}}=\{$
1, $j\equiv 0$ $(\mathrm{n})\mathrm{o}\mathrm{d}d)$ ,
0, $f\llcorner \mathrm{b}$ .
$5^{\mathrm{o}}$ . $\sum_{i=0}^{d1}(i,i+j)_{d}=\{$
$f-1_{7}j=0$ ,
$f$ , $j’\neq 0$ .
$6^{\mathrm{O}}$ . $\sum_{i=0}^{d-1}\sum_{j=0}^{d-1}(i,j)_{d}=df-1=n-2$ .
$7^{\mathrm{o}}$ . $(i, j)_{d’}=(\mathrm{i}, j)_{d}$ .
$(i, j)_{d’}$ , $\theta’\equiv\theta^{s}$ (nlod $n$ ) base .
, $(s_{?}n-1)=1)$ .
2.2







Gauss , , D $g^{d}$ $\mathrm{F}_{p}^{\mathrm{x}}$ ,








Theorem 2.1(Gauss) $4p=a^{2}+27b^{2},$ $a\equiv 1(\mathrm{m}\mathrm{o}\mathrm{d} 3)$ .
,
$x^{3}-y^{3}\equiv 1$ $(\mathrm{m}\mathrm{o}\mathrm{d} p)$
$(x, y)$ $N$ , $N=p+a-2$ .




. , Gauss ) $\mathrm{i},$ $j\in\{0,1,2\}$ , ( $i$ ,
$0\leq mn\leq\rangle f-1$
$1+g^{3m+i}\equiv g^{3n+j}$ $(\mathrm{m}\mathrm{o}\mathrm{d} p)$








$\{G, +\}$ , $|G|=d$ . $f(x)$
$\rangle$
$g_{i}\in G$ ,
$C_{i}=\{x\in \mathrm{F}_{n} : f(x)=g_{\dot{\mathrm{t}}}\}$
, $\{C_{0}, C_{1}, \ldots, C_{d-1}\}$ . $\mathrm{F}_{n}^{\mathrm{x}}$ $\{D_{0},$ $D_{1}$ ,
. . . , $D_{d-1}$ } , $f(x)$ .
$f(x)$ . $n=p=df^{1}+1$ ,
$G=\{g_{0},g_{1,7}\ldots g_{d-1}\}$
. ,
$f(x)$ : $\mathrm{F}_{p}arrow G$
f( . $\{D_{0}, D_{1}, \ldots, D_{d-1}\}$
,
$C_{0},=D_{0}\cup\{0\}$ , $C_{i}=D_{i}$ $(i=1,2, \ldots,d-1)$






2 $\mathrm{G}\mathrm{a}\mathrm{t}1\mathrm{s}_{\mathrm{k}}\mathrm{s}$ . 3 , $4p=$
$x^{2}+27y^{2},$ $x\equiv 1$ (nlod 3) $(x, y)$ , 9
, $4p=x^{2}+27y^{2},$ $x\equiv 7(\mathrm{m}\mathrm{o}\mathrm{d} 9)$ $x$ , $y$ ) . t
, $p$ $p=x^{2}+ny^{2}$
. 2 , $n(\neq 0)$ , $p(p\{n)$
$p|(x^{2}+ny^{2}),$ $(x, y)=1$ \Leftrightarrow (---pn) $=1$
. , $( \frac{*}{p})$ $p$ Legendre , 7
2 :
148
1 $p=x^{2}+ny^{2}$ $p$ .
, $n$
2 .
2 $n$ , $B(n)=\{x^{2}+$
$ny^{2}$ : $x,$ $y\in \mathbb{Z}$ } .
, . 1 ,
LA $n$ , $p$ $p=x^{\underline{9}}+ny^{2}$ ?
:
Theorem 41 $n$ $n\not\equiv 3(\mathrm{m}\mathrm{o}\mathrm{d} 4)$ squarefree 5
, nlonic $h(-4n)$ $f_{n}(x)$ ,
$p$ $p\{7l,$ $p\{D_{f}n$ ( $D_{f_{rr}}$. )
$p=x^{2}+ny^{2} \Leftrightarrow(\frac{-n}{p})=1$ $(x)\equiv 0$ (IllOd $p$ )
. , $h(-4n)$ $-4n$ 2
9 , $I\zeta(\alpha)$ ( $c\mathrm{v}$ ) 2 $I\zeta=\mathbb{Q}(\sqrt{-n})$
7 $f_{n}(x)$ $\alpha$ .
1.B , $p=x^{2}+ny^{2}$ $(x_{\mathrm{J}}y)$ ?
, $(x_{7}y)$ ?
IB , Cornacchia .
open problenl ,
2 ,
2A $n$ , $B(n)$ ?
,
Theorem 42 $ax^{2}+bxy+cy^{2}$ $D(<0)$ 2
, $PB(a, b, c)$ , Dirichlet
$\delta(PB(a,b,c))=\frac{1}{h(D)}$ $\frac{1}{2h(D)}$
. , $ax^{2}+bxy+c\{J^{2}$ .
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$2.\mathrm{B}$ $n$ ,, $B(n)$ ?
$2.\mathrm{B}$ open problem .
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